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[»2fc£l] ffc5*J*##, nass%T*. C : 0.0040-0.02%. Si : 1.0%&T 
, Mn: 0.1—1.0%, P : 0. 01— 0. 07%, S : 0. 02%#T. Al : 0. 01— 0. 1%, N : 0. 
004%J^T. Nb:0.15%J^T. &&tfM9lftiKL&fr £.*>Kfc<D& (1) & 

$ij>6. I/, 

(12/93) XNb*/C^ 1.2 (1) 
feU Nb* = Nb- (93/14) XN 

C.N.Nb: -en-€ ? tl(D^||(D-g-^*(mass%) 

YP^-60Xd+770 (2) 
fib, YPtt»fK&& [MPa] , d{i-7ai^-r hf^6S[/£i«] &*ft-eH3t*. 

lC<R;x.T, mass%T. C : 0.0040—0.02%. Si : 1.0%^T, Mn: 0.1—1.0%. P 
: 0.01— 0.07%, S:0.02%^T, Al : 0.01— 0. 1%, N: 0.004%£*T. Nb:0.15 
%J£AT> Ti : 0.05%J^T. ^gP^HK^lC^Pj^S. £ $f $t £ f £ 

lCftx.T. mass%-£, 0: 0.0040—0.02%, Si:1.0%J^T. Mn: 0.1—1.0%. P 
: 0.01—0.07%. S : 0.02%J^T. Al : 0.01—0.1%, N : 0.004%J^T. Nb : 0.15 
%J^T. B : 0.002%J£AT, 3»»*«^KfttC«^&3&S, £ Lfcr £ SrTO^lTS 

lCft*.T, mass%T% 0: 0.0040—0.02%. Si : 1.0%^T. Mn: 0.1—1.0%. P 
: 0.01—0.07%. S : 0.02%J^T. Al : 0.01— 0.1%>. N : 0.004%&T. Nb : 0.15 
%J^T, Ti : 0.05%J^T. B : 0.002%J^T. 3£SP#IS«WtC&# h & 5. Lfe 
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mm&m^omw. &5oo~70(rc vmj&z>j:n n , 
mm e> n & &g« & #raj±M»&&6-f & x^§ t , 

[0001] 

*mm\z. smm. mjgm«c$g.s, <*s#t*^ «n&«3R»; 

£ cfc ^ u 7. #nx fc w z> m x&flnxfliitt >*rtg M#3 

[0 0 0 2] 
[0 0 0 3] 

t>^sz:^i^xfit'K^c*f•rs^•^^lSv^i:v^•s)R^lI^&5o 4H«&;«r 

[0 0 0 4] 
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[0 0 0 5] 

£t\ H«CS:-ap«es-ti:SSflSr^li3g3nTfey, MM*. #^HS61-3237 
5#4fc«K:W:, N(c*fbT^*itJ^T©Ti, C&c#UT*;ll«^*ifcJ^T<£Nb£8s 
iD-rei £&c£oT> r^©iST> #^(Z)<ST$:R5it1-Si:|Hi 
!*K:/|iI*C©-»&ttlSlK:»«a*TWzi**±itttS:i«»&a* (JKT, ft 

*s«D raises tiTv^s. 

[0 0 0 6] 

#^5-112845#^#{C(i. CMcDT^&StfPS-reil^lC, Mn, Cr&StfilfttC 
»b, H*CfiS:l««)TW-^jDXfl6ffiS:l««)SSffif (J^T, «*S*2) tf« 

[0 0 0 7] 

4#B9¥5-70836#^a»Ctt, TU Nbfc «fc o T^lT3C*<Z>TI$S£M L 
[0 0 0 8] 

#^2-175837#^#{Cli, •^#S«W'C*S:<S«bTTiT?.H)t"t-Sifc'T?rjB 
Nb^JniCj:oTlRiWNbC€:«fffl3*T*§aiK#S:«I^K:"t* d n 

[0 0 0 9] 
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(ypei) tfnmznzm&tf^o 

[0 0 10] 

± t? # * b v % m-a-M^ & pi * l , y -is & &m t s * „ 

[0011] 

tt#<£T^5 3£U:J:5 0 3©Ml&rtt, 4SKM8H£tttc;i3^TSO£T?<& U, #tf 
[0 0 12] 

fcfiroTfcu, mmwr* itmM ft ito. 03% &m&z&ijaA*: { &m£ btv^6fe^?) 

[0 0 13] 
[0014] 

±mnmz. &<D&miz&y mi<D&miz* «»ass% 
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C : 0.0040—0.02%, Si : 1.0%Jg*T> Mn : 0.1—1.0%, P : 0.01—0.07%, S 
: 0.02%J^T^ Al : 0.01—0.1%, N : 0.004%J£AT, Nb : 0.15%W.T, BBffiM 

m.miz&frbte2>££*>lzfc<DjS; (l) ^iMb, 

(12/93) XNb*/C^ 1.2 (1) 
UL, Nb* = Nb- (93/14) XN 

C,N,Nb: ^•tl J ftl©7C^©^' ; t*('»ass%) 

^o, &mmffl& £z$ttm-tMk<n#: (2) zm&?z>-m&mmmfcT*&z> 0 

YP^-60Xd + 770 (2) 
[0 0 15] 

#n, & «t t>*#t>* -7 ^ > & #f b $ * s Nbcic j; s n^m^mm & m v * * z. t & 

[0 0 16] 
0: 0.0040—0.01% (mass%, J^T|s[£) 

Ctt3&K&flifi& , rsfc«>tC, 0.0040%J^i:-»-t^)^, 0.02%£®;L-5 

S£oT, CI; £ 0. 0040— 0.02% £f£o 
[0 0 17] 
Si : 1.0%J£*T 

SUi, 3fiSflt«Jc^'5i7c3R'ett*>S^ 1.0 %l:Sit»t5i:S@ittt 

[0 0 18] 
Mn : 0.1—0.7% 
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[0 0 19] 
P : 0.01—0.07% 

oT> p* &0. 01—0. 07 %j^T^i-^ 0 

[0 0 2 0] 
S : 0.02 %J^T 

*ia*Xtt&fiTS*^9^©llfclBI«n*Stt&HSft*- 0.02 % 

«IW*MnS©4ffffilCJ:yilIXffi&*>ffcS-&'6. t£oT, S*£, 0.02 

[0 0 2 1] 
Al : 0.01—0.1 % 

©Sfr^tt, Aitfo.oi %*»'t»ttt^Tf&<,. -Sfeo.i 
»AltC*y®ttjW£T1-*. t^oT. A1M&0. 01-0.1 %i:tS. 
[0 0 2 2] 
N : 0.004 %J£*T 

Ntt, AlNfcl,T#rffiL*KWflS3*lS#, ±ISAl©T®*T*=feM^*'fb3tl-5 
N* S:0. 004 %«Ti:tSo 

[0 0 2 3] 
Nb:0.15%J^T 

Nbtt, h^c&h^l, »x^inxasttfej:tj j ^f£S:*# , rsfe«)asin'rs 
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Nb£C,Ntf)B8# : (12/93) XNb*/C^ 1.2 , Nb* = Nb- (93/14) XN 

3*&3§«>fciBSI, £*ie> Nbfri&Nfcfc^ttK:«eDNb*&gL5fV* 
fe*Nb* (^Nb4) *3<H#LTV^rfc#*>;frofc. 3tf)Nb*&&tf>5£ 

Nb* = Nb- (93/14) XN 
[0 0 2 5] 

3&JC|ftf*©f&*, £©Nb*£C*©JfcNb*/C*^ #l*»ttfcJ:lHinXttK:IMi 

PE1) MX'ffiCO^T^^r^ittcoVNTfe, itNb*/C*Hb^^* 

ifcT*1.2J^_h©fI^cT^^LTffiv>>fii^#P>ti<5o J^-hJ:^, Nb£C,Ntf>W#S:#c 
(1) © J: e> {CM/£-r<5 0 
(12/93) XNb*/C^ 1.2 (1) 
Nb* = Nb- (93/14) XN 

YP^-60Xd + 770 

[0 0 2 6] 

3 £>tc ©x^anxj||6ffi©«j^^e>, £MMM£itWf?<£>l»£yc 
*FBLT&f*&*i«>fc$i§JII, Cl©Wx^iDXflft1$K:|^»S:&«'r4#tt^bT, 7 
x^>f Mffigd[^m] ^^^YP[MPa]^^c^<B5^bTV%^rh^t5^ofc 0 

izmmtZZMZl: y, Wx^JnXflfett*«fRHIWJCI^±'rSvli:S:^§Jh«>fe. 

YP^-60Xd + 770 (2) 

[0 0 2 7] 

fiUitf><fce>lc. #S8i£fSHft<D^#»£U fro_hSB5£ (l) , (2) fciiJEf 
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[0 0 2 8] 
[0 0 2 9] 

!S2 0D$fclJ!», H 1 ©fH^HCfeVvT, ■ass%Tf, C : 0.0040-0.0 

2%, Si : 1.0%JgTF, Mn: 0.1—1.0%, P : 0.01— 0.07%, S : 0.02%J^T, Al : 
0.01-0.1%, N: 0.004%J^T, Nb:0.15%^T, Ti : 0.05%J^T, &B1$M'R 

[0 0 3 0] 

, TiM$:0.05%J^Ti:'r<5c 
[0 0 3 1] 

^3<Z)^^l±, SI (Dmmz&^T. ftS6jfc#&, mass%lr, C : 0.0040-0.0 
2%, Si : 1.0%J^T, Mn : 0.1—1.0%, P : 0.01—0.07%, S : 0.02%J^T, Al : 
0.01-0.1%, N : 0'.004%JS*T, Nb : 0.15%^T, B : 0.002%J^T, JSBPtfJgjR 

[0 0 3 2] 

m ionics vm:, ^m#&mu w-totoxiifeffi&i&si* 

SfeftJCBSr^jto-r*. Btt, 0.002% f&B&ft*miZi& 
T"TS(Z)T% B*(i0.002%J^Tilt--g>o 
[0 0 3 3] 

H4©|g^tt, Ilffl^CS^ <ffe3Mfc#&, mass%T% C : 0.0040-0.0 

2%, Si : 1.0%J^T> Mn: 0.1—1.0%, P : 0.01— 0.07%, S : 0.02%J^T, Al : 
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0.01—0.1%, N: 0.004%J^T, Nb : 0. 15%J£AT, Ti : 0.05%J^T, B: 0.002% 

o 

[0 0 3 4] 

ttfc&irr*. L^Lfc#e>> Ti?:0.05%S:jga.TS&fl&Lfe*^, flrfflfttfffi:* 
flSU Bft0.002%SaAT**Ibfe«-&, rt^tt^«JCfiT-r«©*C Ti©± 
1515:0.05%, B tf)±pg£ 0.002% £ ? £„ 
[0 0 3 5] 

[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

mmj±m<D&±um : Ar 3 £j»j&j£jut 

ft±»fl!««Ar 3 JEJ|ij^*a|-e»*i:, ^ffi^-fb-rsi:^*)^ i~io%j^T 
©<6£«tffc;J3fr*n«#ffiTU Wzi&jfi&xifettKi^frjfcfcs. tot, tt± 

[0 0 3 9] 
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mm&m&^mum •. 500-700-0 

, J»'WJEE8£«©«I*S:500~700TC-C#3{*. 
[0 0 4 0] 

[0 0 4 1 ] 
[0 0 4 2] 

[0 0 4 3] 

•3WRfc*K3fcv*«y, *T*»tt**t4fc«:ttl5«>, tt©**7C*&^-*-.*% 

[0 0 4 4] 

— as©ft^j«^K:ov\Ttt, s & »c 3c ©* 3 y, -en 

[0 0 4 5] 

ffla'ftfcafc^U J: y^^LV^IB&Sl^ffiftCtt, CgsflD* &0. 0050-0. 0080% 

10 ft!iE#2 0 0 2 - 3 0 0 1 6 0 5 
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(DmmzMfflL. &SV*ttS P> IZM3. L<ttO. 0050—0. 0074 %©^H{C»Jf 
[0 0 4 6] 

snz-D^xit. mw^> to^%mm&&zp>izfa±zi£&iz&s 0.7 

[0 0 4 7] 

5: J: UfcLfc 3 Nb£0.035 %l:lx.Tttt5ri:^lt L<, 2<dIC 

if— 7*i0Xflfett$:&#U B^ffilgSrJ: *;3c#t--g>{C(i, Nb*&0.080%jeiLtfc 
tSril^i*L/K *BU Nb©±PItt0.140%i:-r§ 
LV>„ KiifJ, Nb*tt0.035X®, «fc VMS. L<fcl:0.080~0.140£'T 

[0 0 4 8] 

T'fefc, C# 0 . 0040-0. 01%tf)X^&§^U &fflEE&& ^Sfc, Wffiil, 8 

JCfctt*YPEia>«!f^*ffofc. 
[0 0 4 9] 

HltC, (12/93) XNb*/Ci:r#cOBI#$:^1-c *K (12/93) XNb*/C#l. 

[0 0 5 0] 

02 }C, (12/93) XNb*/C£YPEl<Z>M#£^f o ~©0«J:»J, (12/93) X Nb*/C#l 

# B#$J tt £ ^ ? ZL £ tfi t> p S o 
[0 0 5 1 ] 

0LtJ:y, (12/93) XNb*/C£fffM<Z> (1) jSIC^-T <fc ? JC&Jfc Lfc„ * 
IgB^fCfeVNT, #H£:=Z* (12/93)XNb*/C£l.3~2.2 

©feHlc^tli-sziiiAU lilt Uv% 0 
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[0 0 5 2] 

±34 1 mmz l x mm. l tc #m& * m v * t , x&aixHM tm®um & m%. v r=. . 

[0 0 5 3] 

^t>^;i/$:xf;i/r;ba-^(Z)l>5r^Icft'fiS$:-^i:tfe^ R^tK 

>^"e*y^ , ©sgffl$S:j£jf«inxs:}ftir^.?R«'rs.' 3tf>£e>icuT, mmMMtf 

[0 0 5 4] 

®3ic, 8[5S5StSTSi:X?^XM^M^Bg#S:^1-o Mi&tf) (2) 
[0 0 5 5] 

(PFZ) h&fctis^ ^njmiSS*^^$tiTv>^rii^^$tifeo 
[0 0 5 6] 

; . 12 2002-3001605 



#2 000-195438 



[0 0 5 7] 

YP[MPa] ^-60Xd[/im] +750 (2' ) 
[0 0 5 8] 

<D_tRR«:0.02%5fc»ti:U ^H^*B^b^=&#Sfe«)lC, TPS£0.005%£f 
[0 0 5 9] 

> B^iD* 5:0. oooi—o. ooi%(D|gH{c^ffJ-rsr ttfMt. Lvn„ 

[0 0 6 0] 

0.005—0.02 %, Bi£0.0001~0.001%©fgH{C»!lt-£Z:h#M2: bV^ 
[0 0 6 1] 

!J|5, ^6(Z)5§B^©^S^il«<Z)^^^C^V^T ; fo, it¥f&ftZm 
[0 0 6 2] 

JCiVa^C, N#^tC@j£3 4xS;fc«>,. *0>BH ^2kgf/mm 2 ^ 
[0 0 6 3] 
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3HtC^t*No.l~No.20©ffc^J|fl^<Z)«S:»jSL, 3*iK»3ttC J: *J 250mJ*<Z)X 
^^Sr^jtbfec r <D X :/ * 1200°C izMBM-. £r±MS870°C~940'C, i^I 
&600r~6501CT'|&imi±M$:?TV\ WlW2. 8nK0ilIifi fegfit U fee 

MM^800r~860°C, «>o**aii4601C, #^fli»3lMfl|500t; T»^^»jBIM 

[0 0 6 4] 
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si&ffvx, &a«2& mwvkvtzM&Lfro mmuMkKLiamm<oL^ 

[0 0 6 6] 
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